Effect of hydrogen peroxide on permeability of the main pancreatic duct and morphology of the pancreas.
The direct effect of free oxygen radicals, if any, on the morphology of the pancreas has never been studied in vivo. This study was designed to evaluate the effects of hydrogen peroxide (H2O2) on permeability of the main pancreatic duct (MPD) and morphology of pancreas in cats when administered intraductally or intraarterially. Thirty-six mongrel cats were randomly allocated into three groups, and all groups were divided into two subgroups. In group I and III, MPD was perfused with either standard perfusate (group IA and IIIA) or H2O2 at a concentration of 150 microM (group IB and IIIB) for 3 hours. In group II, the splenic artery was infused either with 0.9% sodium chloride (group IIA) or H2O2 (group IIB) for 3 hours. After 3 hours, in group I and II, MPD was perfused with 99mTc labelled dextran, and the percentage of the dextran permeated from the MPD into the portal vein was calculated for the evaluation of the pancreatic duct permeability. Then, tissue samples were obtained for the examination of early histopathological changes in pancreas. In group III, following ductal perfusion studies, the cats were allowed to recover. After 24 hours animals were killed, and samples were taken for the examination of late histological changes in pancreas. In all groups, an inflammatory score was created for each animal based on the pathological changes in pancreas: edema, leukocyte infiltration, parenchymal necrosis, and hemorrhage. Group I: All cats developed acute edematous pancreatitis with significantly higher inflammatory scores than controls (P < 0.01). Desquamation of the single layer of columnar epithelium that normally lined the duct and leukocyte infiltration around the MPD duct were found. Pancreatic duct permeability was found to be increased significantly (P < 0.01). Group II: There were no statistical differences in inflammatory scores and pancreatic duct permeability between experimental and control groups (P > 0.05). Group III: All animals developed gross acute edematous pancreatitis after 3 hours of intraductal H2O2 perfusion. Histopathological changes at 24 hours were much more pronounced in group IIIB than in group IIIA including focal necrosis and hydropic degeneration of acinar cells. This study has shown that intraductal H2O2 perfusion induced acute edematous pancreatitis with marked histopathological changes and increased pancreatic duct permeability in cats. Intraarterial H2O2 infusion, however, has no effect on the permeability of the MPD and morphology of pancreas in our model.